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FISH BIOENERGETICS
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Digestible Energy DE = Intake energy (GE) — fecal energy (FE)
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Metabolized Energy IME = DE — qgill excretions (ZE) — urine
excretions (UE)
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Environment

* Temperature

* Oxygen

* Dietary nutrients
* Dietary energy
 Pathogens




Approximate analysis feed ingredients used in commercial feeds

Gl 35 L eadiuall ) gall L ) (a5l

_ Dry Crude Crude Crude

Ingredients matter protein fat fiber Lys Met + Cys
Soybean meal 89.3 48 1 3 3.2 1.5
(dehulled,
solvent)
Cottonseed meal 90.4 41 2.1 11.3 1.76 1.1
(direct solvent)
Peanut meal 91.8 45 5 12 1.55 1.1
(mech. Extd.)
Fish meal 92 62 10.2 1 4.7 2.4
(menhaden)
Meat and bone 92.6 50 8.5 2.8 2.6 1
meal
Blood meal 91 85 1 1 6.9 1.6




.Dietary protein requirement of fish and shrimp (expressed as % of dry diet)

(alal A8dall (555 % ) Shas s lawdl i 5 o) Cilalial

: D'et?‘ry protein Size range 1 Fegdlngz Culture system
Species requirement regime 2
Qﬂw 35 Grower 5%bw/d Indoor/tank
carpio
C. carpio 38 Fingerling Ad.lib. Indoor/tank
Cten_opharvnqo 41-43 Fry Fixed (?) Indoor/tank
don idella
Mugil capito 24 Fingerling Ad.lib. Indoor/tank
Ictalurus Fixed (1-

UNctatus 35 Grower 4%bwid) Outdoor/cage
M. saxatilis 55 Fingerling Ad.lib. Indoor/tank
Sl bmont 50 Juvenile Ad.lib Indoor/tank
platessa
m : 40-45 Fingerling/juv. Ad.lib Indoor/tank
gairdneri
Pef‘ﬂ 28-32 Juveniles 4g 5%bw/d Indoor/tank
setiferus
Penaeus 50-55 Juveniles. 3—-8g Fixed (?) Indoor/tank

merquiensis



http://www.fao.org/docrep/field/003/AB470E/note2.2
http://www.fao.org/docrep/field/003/AB470E/note2.1
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Feed Protein| DE
Species A g/kg g/kg DE / Protein

J diet | diet
Rainbow trout 1.5 350 3000 8.6
Catfish 1.8 300 3420 11.4
Broilers 2.5 | 200 | 2950 14.8
Swine 4.0 160 3300 20.6
Beef cattle 8.0 100 2500 25.0




Soml-purlﬁad Feed Recipe for Juvenile Ornamental African Cichlid Fish

Ingredients Procedure
(for approximately 100 g of diet) {mixing times will vary depending on the amount
and type of ingredients)
Profgins: 1. Weigh all ingredients and set each aside in a
39.2 g Casein. separate container.
22.2 g Menhacen fish meal. 2. In a bowl. combine all protein, carbohydrate,
Carbohydrates: non-nutritive binder and non-nutritive bulk
11.7 g Wheat starch. ingradients. Mix together for 5 minutes.
Non-nuiriive binder: 3. Cantinue mixing, creste a hole in the center
3.0 g Carboxymethyl cellulose. of the mixture and add the Stay-C and vitamin
Non-nutritive bulk {or filler): premix separately.
10.5 g Cellulose. 4, Mix for a couple of minutes, then add the
Vifamins: mineral premix in the same way.
0.4 g Stay-C. 5. In the least amount of distillad water, dissalve

(.8 g Chaline chloride.

ERe 3 the choline chloride and add slowly to the
1.0 g Vitamin premix.

mixture,

MT%”’E. — 6. Total mixing time for all above dry ingredients
.d g Mineral premix. should be about 10 minutes.

Lipids: 2 ¢ ¢ s
2.5 g Manhaden fish oil. s l;\r!ri» Lr[tnds (oil) and mix for an additional
2.5 g Soybean ail. 2 MINUIGS:

Pigments: 8. Boil equal portions of water to ingredients.

May add: Spiniling (0.5-1.0% of diet); or Add bolling water slowly to the mixture until a
Astaxanthin (10-40 mgi100g of semi-maist (not wet) dough is formed. Mare
diet). walar may ba addad unlil the corracl

consistency of the dough is achieved.

Maintain waler lsmperalura around 70 lo

80° C (158-194° F) 1o aid gelling while

minimizing dalerioralion of proleins and

vitamins {(this will require some trial and ermor).

9. While hot, extrude dough through a pasta
maker or meat grinder to form long spaghetti-
like strands. Be sure to use the corresponding
die size to make the appropriate pellet size for
the fish that is to be fed.

10. Cut spaghetti into pellets of desired length and
spread onte a cookie sheet,

11. Dry pellets in a kitchen oven at low heat
{93° C or 200° F) for 30 minutes or air-dry in a
forced air oven at 65° C (150° F) for 2-4 hours
until approximately 10% moisture is achieved.

¢ X 12. Aller the pallels have cooled, tha feed can ba

Extrusion of dough through douhle bagged using Zip-lock freezer bags,
meat grinder dated and stored in the refrigerator.
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